Serotonin modulates substance P-induced plasma extravasation and vasodilatation in rat skin by an action through capsaicin-sensitive primary afferent nerves.
Using a blister model of inflammation in the rat hind footpad, the present study was undertaken to examine the ability of serotonin (5-HT) to modulate an inflammatory reaction manifested as plasma extravasation and vasodilatation induced by the neuropeptide substance P (SP). In addition, the role of primary afferent sensory nerve fibres in these modulatory effects was studied in capsaicin pretreated rats. Using a protocol of simultaneous perfusion of amine and peptide over the blister base, no major modulatory effect was observed. On the other hand, using a protocol of sequential perfusion, 5-HT was found to extend the plasma extravasation and vasodilatation responses to SP. 5-HT maintained the plasma extravasation response to SP after cessation of stimulation (during the post-stimulation period). On the other hand, it extended the vasodilatation response to SP during the actual stimulation period by preventing the occurrence of tachyphylaxis. These modulatory effects were absent in capsacin-pretreated rats. The present study provides evidence for the first time in vivo to suggest that serotonin can modulate an inflammatory response to SP via a mechanism that involves capsaicin-sensitive sensory fibres.